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Abstract
The fluids heated by the high thermal conductivity and vertical geometry of salt domes in
South Louisiana have the potential to be an economic source of geothermal energy. The
Gueydan dome is a piercement salt diapir in Southwest Louisiana lying along the Vermilion and
Acadia Parish border. Isotherms indicate a thermal anomaly at the crest of the dome with
formation temperatures of 62 ˚C recorded at 1346 m, which is too cold for a geothermal
prospect. The shallowest salt encountered is at a depth of 1475 m, and the surrounding strata are
Cenozoic sand and clay deposits. Previous geothermal assessments in the vicinity conducted in
1979 by Gruy Federal selected prospect locations off the east and south flanks of the dome for
the Frio Formation. This study assesses the shallower, brine saturated Camerina A sand of the
Frio Formation to the southwest of the dome where existing uneconomic oil and gas wells are
shut in. Kehle corrected formation temperatures for the Camerina A range between 129 to 153
˚C. The regional geothermal gradient for South Louisiana is 23 ˚C/km. Using shallow
temperatures as a constraint, numerical modeling of the thermal regime and a temperature depth
slice interpretation from well data indicates that the salt does not aid in increasing the thermal
gradient for the Camerina A but instead regionally depresses isotherms because heat transport
through the salt dome is more efficient. A hingepoint in the geothermal gradient at the top of
overpressure reflects an increase in geothermal gradients through the Camerina A. However,
limited well control to the north and west requires conservative reservoir volumetric estimates.
Therefore, the Camerina A of Southeast Gueydan Field cannot be deemed a potential prospect
based on proposed minimum bulk reservoir volumetric requirements of 1 km3 (Griggs, 2004).
Numerical modeling of temperature fields around salt at deeper burial depths suggests that
minimum temperatures required for binary power production can be reached through the heat
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focusing effect of salt domes when the rest of the dome is within the 100 ˚C to 120 ˚C range of
the regional temperature regime.

ix

Introduction
Geothermal energy involves extracting hot water from permeable subsurface reservoirs to
generate electricity at the surface. This process can be cost effective with limited environmental
impact. Rising energy demand, global warming, and a limited hydrocarbon resource base has
led to increased interest in alternate energy resources. Geothermal energy has been extensively
exploited in areas of shallow magmatic activity such as Iceland, California, and Indonesia for
hydrothermal or hot dry rock geothermal power generation. Tester et al. (2006) concludes more
opportunity is available in the United States with 100 GigaWatt equivalents or more from
Enhanced Geothermal Systems over the next 50 years. North American heat flow maps by
Blackwell and Richards (2004) suggest south Louisiana has relatively low potential for enhanced
geothermal energy (Fig. 1). Heat flow measured at the earth’s surface represents a summation of
head generated from a highly radioactive layer in the upper crust along with heat originating
from the lower and upper mantle (Smith et al., 1981). The relatively young thick sediment
column of the Gulf Coast has low geothermal gradients because the sediments are still heating
up. However the high density of deep oil and gas wells in geopressured sediments reach
temperatures adequate for geothermal energy and provide initial infrastructure for production
(Blackwell and Richards, 2004).
Geopressured-geothermal energy involves mining brines with in situ temperatures
between 100 ˚C and 220 ˚C from reservoirs above hydrostatic pressure (Griggs, 2004). These
brines flow through power plants to drive turbines and create electricity. Geopressuredgeothermal resources use binary-cycle power plants, because 150 ˚C brine is too cool for dry
steam or flash steam power plants (Fig. 2). Binary-cycle power plants run the hot water from the
1

Figure 1: Heat flow map of North America. Modified from Blackwell and Richards
(2004).

subsurface through a heat exchanger with a secondary fluid, typically isobutene, which has a
much lower boiling point than water. The secondary fluid will then flash vapor which turns the
turbines. The binary cycle is a closed loop system with little emission into the atmosphere.
Reinjection back into a geopressured reservoir is not practical or cost affective, therefore, the
produced water is injected into a shallower hydrostatically pressured reservoir.
Geopressured-geothermal energy was extensively investigated in South Louisiana
through Department of Energy grants in the 1970’s and 1980’s. Bebout (1977) suggested that
geothermal reservoirs on the Gulf Coast should have bulk volumes of at least 12.5 km3,
subsurface fluid temperatures greater than 122 ˚C, permeabilities greater than 20 md, and water

2

Figure 2: Binary cycle power plant. Modified from
http://www.scs.sk.ca/vol/HTT/Renewable/RRGeo/www.eren.doe.gov/geothermal/images/binary.
gif

saturated with methane. More recent sensitivity analysis by Griggs (2004) found that aquifers
with a bulk volume of approximately 1km3 generally produces positive economic results using
new binary cycle plants.
Steady state subsurface temperature distribution is controlled by surface temperature,
basal heat flow, radiogenic heat reduction, and thermal conductivity. Fourier’s Law states that
heat flow is equal to thermal conductivity times the geothermal gradient. Typically, geothermal
resources are characterized as having high geothermal gradient, where sufficient temperatures
needed for energy production can be reached at shallow depths. South Louisiana contains a thick
sediment column, due to rapid sedimentation since the Miocene. The recently deposited
sediments are still heating up, which results in low geothermal gradients (Nunn and Sassen,
1985).
3

Regional geothermal gradients for South Louisiana average 23.7 ˚C/km at depths less
than 3000 m (Jam et al., 1969). Salt domes are a source for thermal anomalies due to the
relatively high thermal conductivity of salt and their vertical geometry (O’Brien and Lerche,
1987). The thermal conductivity of salt is two to three times higher than sand and shale deposits
(Peterson and Lerche, 1995). Salt bodies act as conduits of heat both vertically and horizontally
(Yu et al., 1981). Wicking of heat into salt domes causes a positive thermal anomaly at the crest
and a negative anomaly at the base (Selig and Wallick, 1966). Salt domes can produce thermal
anomalies of 30 ˚C relative to surrounding sediments in the basin in some areas (O’Brien and
Lerche, 1994). Positive anomalies occur over salt structures buried deeper than 1.2 km, and
negative anomalies are seen over shallower domes (Kumar, 1989). Kumar (1989) also showed
that lithology change and fluid movement through faults can perturb the thermal regime around
salt domes. Therefore, isotherms do not always conform to structure. Thermal gradients at the
crest of the dome typically increase with increasing height of the dome (O’Brien and Lerche,
1987).
The fluid temperature range acceptable for binary geothermal production is 100 to 220 ˚C
(Griggs, 2004). Geopressured reservoirs have potentially high porosities and permeabilities
relative to surrounding sediments because full compaction has not taken place. Therefore, a
large majority of geopressured sands in the gulf coast can produce high flow rates in the well
bore (Fig. 3). Flowing wellhead temperature is calculated at 94 % of the static aquifer
temperature (Doscher, 1979). Temperature loss along the flowline is estimated at 0.55 ˚C per 30
m. Therefore, surface piping covering large distances could be a major factor for producing
commercial scale multi-well geothermal projects. A potential downside is the corrosion and
scale formation rates from geopressured brines (Kharaka et al., 1979). One down side to
4

reservoirs surrounding salt domes is the structural complexity of radial faulting and large growth
faults.

Therefore, connectivity of reservoirs in this geologic setting is a concern.

Figure 3: Geopressured-geothermal vs. normal-pressured production. Modified from Sanyal
(2009).

The primary goal of the study is to select a reservoir and geothermal well site in
sediments surrounding Gueydan dome by mapping temperature, pressure, salinity, and
identifying a quality reservoir for a potential water producing sandstone. The dome was selected
due to the availability of bottom hole temperature measurements at varying depths around the
5

dome and the presence of geopressure. Another objective of this study was to determine the
burial depth of a South Louisiana salt dome in which the positive thermal anomaly creates
temperatures sufficient for binary geothermal power. This secondary goal is conducted through
numerical modeling using Basin 2 software.

6

Background Geology
The Gulf of Mexico Basin formed as result of rifting and lithospheric stretching during
the Late Triassic to Late Jurassic by a factor of 1.5 to 2 (Pilger, 1981; Nunn, 1984; Nunn et al.,
1984).

The lithosphere in the region became hotter due to thinning, followed by conductive

cooling and subsidence from the Late Jurassic to the Early Cretaceous (Nunn et al., 1984). Since
the Late Jurassic, the northern Gulf of Mexico has been a major site for prograding deposition of
marine and nonmarine siliciclastics. The Jurassic Louann Salt underlies most of the thick
sediment package. The salt was originally deposited when the Wiggins Uplift restricted ocean
circulation in a shallow sea, causing evaporatic conditions in the Middle Jurassic (Smith et al.
1981) . Sediment loading, tensional forces, and relative low density, cause salt diapirs to rise
vertically through the sediment column along paths of structural weakness (Tanner and
Williams, 1968; Fig. 4).

Figure 4: Cross section of the Gulf of Mexico showing the South Louisiana Salt Dome Basin
and study area. Modified from Galloway et al. (1991).
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There are four distinct pressure regimes in the Tertiary sediment column of South
Louisiana (Hanor and Bailey, 1983). The first is hydropressured sediments, which begin at the
near surface and extends down to around 2100 m with a pressure gradient of 10.5 kPa/m. The
second is a transitional zone extending from 2100 m down to 3100 to 4200 m depth that is
weakly geopressured, which is represented by fluids and sediments having total pressure
gradients in excess of 10.63 kPa/m. The third is considered hard geopressure and extends from
4200 m to between 3650 and 4880 m depth, where pressure gradients are in excess of 15.83
kPa/m. In the fourth zone pressure gradients begin to decrease (Hanor and Bailey, 1983).
Restricted vertical fluid flow through low permeability shales causes the increase in fluid
pressure gradient above hydrostatic (Pfeiffer and Sharp, 1989).
Present day South Louisiana sediments have a lower geothermal gradient when compared
to the Texas Continental shelf due to the rapid and variable sedimentation in Louisiana during
the Cenozoic (Nagihara and Smith, 2008). The average geothermal gradient for the Louisiana
Gulf Coast is between 22 to 26 ˚C/km (Jam et al., 1969). Geothermal gradients for the region are
relatively low because heat from the basement is still being absorbed by the sediments deep in
the column instead of diffusing to the surface (Nunn and Sassen, 1986). The top of geopressure
is often associated with higher geothermal gradients, especially in shales with low thermal
conductivities (Jones, 1970). The 100 ˚C isotherm for southwest Louisiana tends to be
associated with the top of geopressure (Szalkowski and Hanor, 2003; Fig. 5 and 6).
Temperature gradients for the Gulf Coast on average range between 20 to 30 ˚C/km above
geopressure (Blackwell et al., 1989). At the top of geopressure, gradients increase to 35 to 45
˚C/km (Blackwell et al., 1989). Often gradients return to values ranging from 20 to 25 ˚C/km
below geopressure (Blackwell et al., 1989). The change in gradient is attributed to the low
8

thermal conductivity of clays and geopressured sediments have high porosity due to
undercompaction, which create zones of low thermal conductivity and act as thermal insulators
(Blackwell et al. 1989; Mello and Karner, 1996). The decrease in thermal conductivity can also
be attributed to the high water content in geopressured sediments (Lewis and Rose, 1970).
Water has a lower thermal conductivity than the sediment grains. Large scale fluid flow may
also be a contributing factor to higher temperature gradients through advection (Bodner and
Sharp, 1988).
Low salinity water, 35 g/L and less, is typically limited to burial depths below 2500 m
and the geopressure zone in South Louisiana (Szalkowski and Hanor, 2003). Higher salinities,
over 100 g/L, are associated with salt structures (Szalkowski and Hanor, 2003). Deep fresh
water in South Louisiana has been proposed to exist due to dilution by waters expulsed either by
thermally-induced smectite to illite conversion, by the dehydration of organic matter, early
meteoric flushing, a brackish water depositional environment, or membrane filtration
(Szalkowski and Hanor, 2003). Salinities below 2500 m and above the top of geopressure are
high due to dissolution of salt domes (Bruno and Hanor, 1993).

9

Study Area

Figure 5: Southwest Louisiana thermal map showing depth to 100 ˚C isotherm. Modified from
Szalkowski and Hanor (2003).
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Study Area

Figure 6: Southwest Louisiana map to the top of geopressure. Modified from Szalkowski and
Hanor (2003).
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Study Area
Gueydan Salt Dome lies on the Vermillion and Acadia parish line in South Louisiana
(Fig. 10). The salt in the Gueydan Salt dome is time-equivalent to the upper middle Jurassic
Louann salt within of the Gulf Coast Salt and Growth Fault Basin (Figs. 4 and 6). The
shallowest part of the dome is buried to 1475 m below the surface (Fig. 8). The diapir thickens
with increasing depth from a diameter of approximately 1 km at the crest to 2 km at a depth of 3
km (Robinson, unpublished; Fig. 8). It is not known if the dome is attached to or detached from
the Louann Salt due to the lack of seismic data. Radial faults extend out from the dome along
with large normal faults (Robinson, unpublished). Oil and gas is produced from 4 different units
ranging in depths from 0.35 km to 5.8 km (Fig. 9).

Figure 7: Location map for study area. Modified from Echols and McColluh (1998).
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Surface terrain in the study area is predominately late Pleistocene deltaic deposits and the
elevation averages between 1.4 and 2.6 m above sea level. Alternating massive sands and clays
exist down to around 2750 m. These sediments overlie the thick shales of the Anahuac
Formation. The Anahuac Formation is underlain by the Frio Formation, which contains the late
Oligocene Camerina zone.

Figure 8: Structure map of top of Gueydan salt dome. Contour interval is 1,000 feet. Modified
from Robinson (unpublished). Southeast Gueydan Field outlined by dashed line. Well spots
indicated by plus signs. See inset map of SW LA for location of Study area.
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Figure 9: Cross section of Gueydan Dome. Modified from Robinson (unpublished).
Temperatures are corrected bottom hole temperatures.
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Data and Methods
Data for the project were wireline logs with spontaneous potential, resistivity, and gamma
ray curves provided by Geomap Company of Dallas and The Geological Research Center of
Lafayette. The bottom hole temperature on well headers for each log run was used to create a
thermal profile of the sediment column. Completion cards were collected for the identification
of perforated zones. Paleostratigraphic picks were made for The Pure Oil Company, Alliance
Trust Company 19 ST2 well (Robinson). One production curve was supplied by Sonris, the
Louisiana Department of Natural Resources website, for the LeJune 2 ST1 of Section 9,
Township 12 S, Range 1W. Well locations are shown in Figure 8.
Temperature Correction and Geothermal Gradient Estimate
The Harrison correction, Equation 1, was used to correct bottom hole temperatures altered by
circulation of drilling mud through the addition of a correction factor, Tcf (Harrison, 1983).
Tcf = -16.51213476 + 0.01826842109*Z - 2.344936959E-006*Z2

(1)

This correction accounts only for depth, Z.
The Kehle correction, Equation 2, was also used to correct bottom hole temperatures for
comparison (Kehle, 1971).
TE = TL – 8.819 * 10-12*D3 – 2.143 * 10-8 D2 + 4.375 * 103 D – 1.018

(2)

Where TE = equilibrium temperature (˚F), TL = bottom-hole temperature from well logs, ˚F, D =
depth, ft.
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The Kehle and Harrison corrections do not account for time elapsed between the end of mud
circulation and temperature measurement. Instead, they are an empirical correction. The
assumptions are that circulating mud cools the formation, and the effect is stronger at greater
depth. Harrison and Kehle corrections were used rather than the Horner plot correction which
uses multiple temperature recordings at the same depth over time that were not available.
Geothermal gradients were established assuming an average annual surface temperature of 19.61
˚C for Lafayette, LA (www.ncdc.noaa.gov) using the following equation:
Geothermal Gradient = BHT-surface temp./depth,

(3)

Sand Correlation
Sands were correlated and identified in the study area using spontaneous potential,
gamma ray, and resistivity response. Isopachs of true stratigraphic thickness (TST equation)
were constructed to determine the lateral extent of the sand body. Oil-water contacts were
mapped on the resistivity log responses to determine lateral extent of hydrocarbons prior to
production.
TVDT = MLT*COS (Wellbore Angle)

(4)

TST = TVT*COS (Bed Dip)
(Tearpock and Bischke, 2003)
Where MLT = measured log thickness, TST = true stratigraphic thickness, TVDT = true vertical
depth thickness, TVT = true vertical depth
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Salinities and Pressure
Salinities, pressures, and temperatures were identified using a Visual Basic Application
code by Hanor (2009, pers. comm.) derived from a Bateman and Konen (1977) algorithm. Bed
thickness, logging run, depth to top of run, mud weight, mud type, bottom hole temperature to
the top of the run, resistivity of mud, temperature of mud, resistivity of mud filtrate at
temperature of mud filtrate, and static spontaneous potential (SSP) were all factored in the
calculator.
SSP values were calculated from sands by using Equation 5 listed below:
SSP = SPsh – SPss

(5)

SPsh is the shale baseline from the log reading. SPss is the maximum SP deflection within the
sand body. Sands measured by the SP calculator needed to be at least 9.14 m thick because the
algorithm does not correct for bed thickness and results in salinities that are erroneously low.
Total Available Heat Resource
Total available heat resource for the prospect was computed using an equation by Sanyal
and Sarmiento (2005).
QR = A*h*(Tr –Ta) * C

(6)

Where QR is the total available heat resource of the geothermal system (kJ), A is the area of the
reservoir, h is the reservoir thickness, Tr is the initial temperature of the reservoir, and Ta is the
abandonment temperature of the reservoir, C is the mean specific heat of the rock and fluids in
the geothermal reservoir. In a geothermal geopressured system, water produced is not injected
17

into the reservoir and instead disposed in a shallower disposal site. Therefore, the term
abandonment temperature for a geothermal geopressured prospect is referring to the temperature
of the brine during reinjection into a shallower reservoir. For instance, a geopressuredgeothermal prospect produced a brine that was 165 ˚C and the reinjection temperature was 90 ˚C
(Kanoglu, 1998). This example was used to make a ratio for the expected temperature of
reinjection in the case of the Southeast Gueydan prospect. The mean specific heat of the rock
was calculated using Equation 7.
C = pr * Cr * (1- Φ) + pw * Cw * Φ

(7)

Where pr is the rock density, Cr is the specific heat capacity of the rock, Φ is porosity, Pw is the
density of water, and Cw is the specific heat capacity of water.
Numerical Modeling
Basin 2 Modeling program (Bethke et al., 2002) was used to compute the thermal regime
in and around the salt structure. The model produces a two dimensional Cartesian sediment
column accounting for compaction and displaying fluid flow vectors and isotherms. In a two
dimensional model, a salt diapir is referred to as a salt “square,” which underestimates the
anomaly produced by salt. The result is an anomaly representing a ridge of salt extending
infinitely perpendicular to the cross section. The salt dome creates an enhancement of heat flux
relative to the regional trend. The amplitude of the anomaly is determined by the height and
width of the dome (O’Brian and Lerche, 1988). Eight numerical models were constructed with
salt structures of varying size and burial depth. The boundary conditions of the model are a
constant surface isotherm of 19.61 ˚C and constant heat flow, 50.16 mW/m2 (1.2 HFU) (Petersen
18

and Lerche, 1994). Basin 2 computes heat transport by conduction and advection of
groundwater (Bethke, 1989). Assuming that groundwater and sediment hold a thermal
equilibrium locally, heat transfer by conduction and advection is represented by:
[pΦCf + pr(1-Φ)Cr] (∂T/∂t) = *k T - phw *(qT)

(Bethke, 1989)

(8)

Where Cf = fluid heat capacity, Cr = rock heat capacity, pr is the density of the rock grains, k is
thermal conductivity (modified to account for thermal dispersion), and hw is fluid enthalpy.
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Results
Reservoir Characterization
Three areas were investigated as potential sites for geothermal energy. Uplifted Early
Miocene sands above the dome have Harrison corrected bottom hole temperatures that range
from 38 to 65 ˚C over 745 to 1476 m TVD SS respectively (Fig. 11). These temperatures at
shallow depths are too low for binary geothermal power but are crucial for accurate
characterization of the thermal regime through numerical modeling. The investigation moved
deeper in burial depth to the Early Miocene, Alliance sand on the flanks of the dome at 3,000 m
depth. Bottom hole temperatures range from 79 to 105˚C in the Alliance, but are still
insufficient for geothermal power. Finally, the Late Oligocene, Camerina A sand of the Upper
Frio Formation was investigated where uncorrected formation temperatures averaged 123.5 ˚C.
Corrected bottom hole temperatures averaging 142 ˚C were determined to be sufficient for
binary power production.
The Camerina A sand is marked by the last appearance of the Camerina A benthic
foraminifera at 26.23 Ma in the overlying shale (Waterman, 2009). The Camerina A sand was
penetrated by wells in the Southeast Gueydan Field, located southwest of the dome (Fig. 8). The
Southeast Gueydan field covers approximately 36 km2. The primary target is the hydrocarbon
bearing Miogypsynoides A sand, which lies below the Camerina A.
Camerina A sands were identified on the logs immediately below an 8 ohm resistivity
response of a limestone at depths ranging from 4253 to 4479 m TVD SS. The depositional
environment is characterized as delta front to distributary mouth bar (Harrison and Anderson,
20

1967; Fig. 10). SP and resistivity well log responses for the Camerina A display a cleaning
upward and boxcar trend (Figs. 11, 12). A cleaning upward SP response represents a change
from shale rich to sand rich lithology and an upward increase in depositional energy. Boxcar
trends are typically seen in fluvial channel sands.

Camerina A

Figure 10: Type of depositional environment inferred for the Camerina A sandstone.
Modified from Fazier and Osanik (1969).
21

The Camerina A sand was part of a marine transgression sequence that conformably
overlies a 150 m shale package on the northern edge of the Southeast Gueydan Field and a 100 m
deltaic sequence on the southern edge of the field. Shales between the Miogysinoides sand and
the younger Camerina mark a transgressive period. A shale sequence ranging from 365 to 426 m
thick overlies the Camerina acting as a seal. Net sand percentage was determined using a -15
mV cutoff from the estimated shale baseline. The neutron density and formation density curves
for the LeJune 5 ST display a gas effect from 4263 to 4288 m (14,021-14,100 ft) (Fig. 13).
Porosity in the sand ranges from 29 to 31 percent porosity, which is determined by averaging the
neutron porosity and density porosity curves (Fig. 13).
Figure 14 is a structure map of the top of the Camerina A reservoir. There is a high over
the Section 8 LeJune 1 ST2 well, B, with the shallowest data point at depth of 4254 m is shown
in Figure 14 and 15. The structure represents a four way closure for the area. Dips for the
Camerina A sand range from 1.2 to 28˚ on the north and south edges of the four way closure.
The Camerina A lacks commercial oil and gas deposits in the study area. However natural gas
has been produced from the LeJune 1 ST2 of Section 8 12S 1W of the Southeast Gueydan Field.
The SP response for that well curve also demonstrates suppression due to the presence of gas
instead of water in the pore space (Hilchie, 1978; Fig. 15). The LeJune 1 ST2 Camerina A has
resistivity above 10 ohms indicating hydrocarbons (Fig. 15). This well was a known producer of
natural gas for 39 months until watering out. The other 17 wells penetrating the Camerina A
sand display resistivity responses under 0.2 ohms, which indicate brine saturation. The reservoir
is a water drive system and is expected to have the effects of pore fluid compressibility, reservoir
rock compaction, the evolution of dissolved natural gas, and the influx of water from adjacent
shale during the onset of production (Knapp et al., 1977).
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Sand Cutoff

Figure 11: Southwest Land Co. 1 SP and resistivity response.

Figure 12: Well log response character (Modified from Emery and Myers, 1996).
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Figure 13: LeJune 5 ST gamma ray, density, caliper, new porosity, and neutron porosity curves.

A gross thickness map of the Camerina A was constructed from 18 wells. The gross
isopach was used to make rough estimates for potential sand distribution in the volumetric
calculation (Fig. 16). The sand truncates to the south and east potentially due to faulting or a
stratigraphic pinch out. Lack of well control to the north and west, poorly defines the extent of
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the sand and is represented by a dotted line. Sand volumetrics were estimated into maximum,
most likely, and minimum values for risk analysis.

Figure 14: Structure map of top of Camerina A sand, TVD SS(m). The Gueydan Dome is
shaded red. B-B’ is a structural cross section line shown in Figure 15. Wells in the cross section
are numbered (1-7) for reference in Figure 15.

A limitation of the study included having to use the spontaneous potential curve for
determining sand to shale ratio due to a lack of gamma ray logs (Fig. 17). The data set contained
only 2 wells in the study area with gamma ray logs. Therefore, sand was defined in the
spontaneous potential curve as greater than a -15 mV deflection from the interpreted shale
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Figure 15: Structural cross section for B-B’ of gamma ray (red), spontaneous potential (blue), and resistivity (purple), and
amplified resistivity (green). See Figure 14 for location and well spots marked (1-7). The Camerina A is marked in red brackets.
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baseline (Fig. 11). This method was used due to large variations in salinity in the study area.
Vshale values were calculated from the two gamma ray logs for comparison using the Larionov
equation (Larionov, 1969). Vshale is used to estimate the shale effect on log responses (Bassiouni,
1994). Both SP and gamma ray values for the two wells, LeJune 1 ST2 and R.H. LeBlanc 2
ST2 were within 6 % Vshale values of each other.

Figure 16: Camerina gross isopach, contour interval 20 m. Gueydan Dome is shaded in red.
Blue dots represent bottom hole locations. Black dots represent surface wellbore locations for
directional wells.
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Figure 17: Net to gross percentage for the Camerina A (%)

Thermal Regime
Temperature depth profiles of 62 wells are plotted in Figure 18. Both raw and corrected
temperatures are shown. Corrected temperatures are higher and the difference increases with
depth. The R2 value of 0.971 indicates a strong linear correlation of temperature and depth or a
constant geothermal gradient. In other areas, there is a change in geothermal gradient across the
top of geopressure due to change in thermal conductivity from undercompaction. However, no
such change in slope appears in Figure 18. This could be due to scatter caused by disturbances
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in the thermal regime from salt or error in the data. However, plotting the temperature versus
depth for individual wells does suggest a hinge point separating two distinct temperature
gradients (Fig. 19).
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Figure 18: Harrison corrected bottom hole temperatures for the study area.

Five wells in Southeast Gueydan Field have bottom hole temperatures at more than one
depth using the Harrison correction suggest a hinge point in the geothermal gradient between
3374 and 3827 m depth. Sediments shallower than 3900 m have an average thermal gradient of
22.8 ˚C/km. Sediments below the 3827 m mark contain thermal gradients of 28.7 ˚C/km on
average. For example, a thermal profile for the LeJune No. 1 ST2 displays a hinge point at 3827
m as the thermal gradient changes from 23 ˚C/km to 28.9 ˚C/km (Fig. 19). Geothermal gradients
on top of the dome are approximately 32 ˚C/km (Fig. 9). The elevated gradient on top of salt
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when compared to the Southeast Gueydan Field average of 22.8 ˚C/km above 3900 m, could be
attributed to a positive thermal anomaly created by the wicking of heat to the top of the salt
dome. The difference in gradients could be associated with the top of geopressure or change in
the average thermal conductivity of the section (Jones, 1969; Blackwell and Steele, 1989). Yet
another explanation could be downwelling of cooler, denser fluids along faults (Leger, 1988).

Top of geopressure

Camerina A Sand

Figure 19: LeJune 1 ST2 Harrison corrected temperature profile displaying a hinge point at 3827
m depth.

The Camerina A formation temperatures recorded from the top of the sand generated
from the Kehle correction varied from 128 to 160 ˚C and averaged 142.5 ˚C (Fig. 20). These
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temperatures are higher than the values generated by the Harrison correction, which ranged
between 112 and 154 ˚C and averaged 141.7 ˚C (Fig. 20). There is no direct correlation of
formation temperatures and proximity to salt. This is potentially due to the depth of the sand
with respect to the orientation and height of salt. This topic will be discussed later in the thermal
modeling section. Harrison Correction Temperatures were then extrapolated to 4300 m TVD SS
depth and contoured using a 5 ˚C interval (Fig. 21).

Figure 20: Kehle (left) and Harrison corrected (right) Camerina A Sand Geothermal Gradients
(˚C/km).
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Figure 21: Harrison corrected temperature depth slice at 4300 m TVD SS using a 5 ˚C contour
interval.

Pressure and Salinity
Mud weight versus depth was plotted for 8 wells penetrating the Camerina reservoir.
Mud weights were then converted to geostatic ratio. The rapid rise in gradient indicates the
onset of hard geopressure ranging from 3700-3900 m (Fig. 22). This depth is in good agreement
with geopressure maps constructed by Szalkowski and Hanor (2003) as well as the depth of the
proposed thermal hinge point for Southeast Gueydan field of 3827 m.
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Figure 22: Geostatic ratio versus depth for the stratigraphic column.

Camerina A reservoir pressure was calculated from mud weights. The average geostatic
ratio for the Camerina A sand is 20.72 kPa/m indicating geopressure (Fig. 23). Plotting geostatic
ratio versus depth indicates possible compartmentalization of the sand due to a lack of a strong
linear correlation (Fig. 24). Log derived salinity values in the study area for the Camerina A are
highly variable (Fig. 25). The average salinity value for the Camerina is 65 g/L.
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Figure 23: Geostatic ratios (kPa/m) for Camerina A. Gueydan dome shaded in red.
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Figure 24: Geostatic ratio (kPa/m) vs depth for the Camerina A

35

22.5

Figure 25: Spatial variations in salinity. Values in g/L.

Volumetrics and Heat Resource Calculation
Risk analysis was completed due to the lack of well control to the north and west of the
study area in the Southeast Gueydan Field. Risk analysis was used to determine the “minimum”
or P90, “most likely” or P50, and “maximum” or P10 volumetrics (Table 1) and total available
heat resource (Table 2) for the Camerina A sand. Values that were varied included bulk
volume, net sand, porosity, and temperature. P50 volumetrics were calculated by generating
areas for the 20, 40, 60, 80, 100 m Camerina isopach contours (Fig. 16). The areas of these five
shapes were then multiplied by the respective thicknesses to determine total bulk volume. The
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P10 volumetric value is affected by the lack of well control and potential sand deposits to the
north and west.

The rest of the reservoir is assumed to have 98 % water saturation with 2%

methane in solution (Suzanne, 2003).

Net sand was averaged for the wells to represent the p50

value (Fig. 17). The P90 porosity value, 9%, was approximated from a curve of porosity versus
depth using the Falvey-Middleton equation (Falvey and Middleton, 1981). The P50 porosity
values were calculated using a relationship established for geopressured sands by Scherer (1987),
where porosity increases 1.9% for every 1000 psi of pressure over hydrostatic. Using the P90
value of 9 percent, there is a 12.59% correction for geopressure. Therefore, the P50 Camerina A
porosity is 21.59%. The P10 porosity used is the reading from the LeJune 5 ST Neutron Density
log of 30% (Fig. 13). The heat resource calculation specifically factored in temperature. The
P50 temperature was taken from the average Harrison correction temperature. The P90 and P10
temperatures were varied by + 5 ˚C from the Harrison average temperature. The aquifer
temperatures were then reduced by 6 percent to represent flowing well head temperature. The
density of water was assigned 1.012 g/cm3. The specific heat of the sandstone is 0.02 kJ/kg*K
and the specific heat of water is 4.28 kJ/kg*K. The density of rock was assumed to be 2.3 g/cm3.
Hydrocarbons were assumed to be absent from the Camerina reservoir due to the production
curve in the LeJune 1 ST2. The production curve shows consistent levels of 30,000 Mcf of gas a
month for 39 months until the well began to produce water, which is indicated by a rapid drop
off in production.

Sensitivity analysis was performed for the volumetrics and heat resource calculations.
The P50 input values for the sensitivity analysis were held constant while P10 and P90 values of
each variable were substituted separately to observe the net effect. The purpose of this analysis
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is to determine the relative importance of each variable. Sensitivity analysis indicates that brine
volumes are most affected by porosity and volume rather than net sand (Fig. 26). Sensitivity
analysis of total available heat resource indicates bulk volume is by far the most influential factor
(Fig. 27).

Table 1: Volumetrics of Camerina A.

Parameters
Proposed gross sand volume (km3)
Methane Concentration (%)
Net Sand (%)
Porosity (%)
Water Volume (km3)
Water Volume (Barrels)

P90
0.2
2
60
9
0.01
86,044,000

P50
0.34
2
79
21.6
0.056
469,639,000

Figure 26: Sensitivity analysis of water volume (km3).
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P10
0.5
2
85
30
0.121
1,015,804,000

Table 2: Heat energy values for the Camerina A.
Parameter
Volume, km3
Porosity, %
Temperature, C
Heat Energy, kJ

P90
.2
9
136.7
19,328

P50
.34
21.6
141.7
37,875

P10
.5
30
146.7
61,868

Figure 27: Sensitivity analysis of heat energy for the Camerina A.

Numerical Modeling
Salt domes were first investigated due to the potential thermal anomaly created as a result
of the high thermal conductivity of salt and the vertical geometry. Studies by O’Brien and
Lerche (1994) and Peterson and Lerche (1994) suggest the thermal anomaly of a salt diapir is
affected by the domes dimensions and burial depth. As Gueydan dome did not have sufficient
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temperature at the crest, sensitivity analysis was done to determine under what circumstance if
any, the presence of a salt structure would be a significant contribution to geothermal resources.
Numerical modeling was used to investigate the thermal regime of the Gueydan dome
along with domes of deeper burials and various dimensions. Modeling was utilized for
comparative analysis to well log data. The 50 mW/m2 (1.2 HFU) value used in the modeling
produced isotherms in good agreement with well log temperature data. Boundary conditions
included uniform heat flux through the basement. Salt was assigned a thermal conductivity of 6
W/m*K (Yu et al., 1991). Both sandstone and shale were assigned values of 2 W/m*K to
accentuate the anomaly created by salt. The model also included a 5 km basinal sediment
thickness beneath the salt so that steady-state heat flux from the deep basement has proper space
to adjust the heat flux pathways according to the thermal conductivity of the sediments (Yu et al.,
1991). The bulk density assigned to rocks was 2.3 g/cm3. Fluid density was 1.012 g/cm3, which
was averaged over the 17 Camerina sand penetrations. All three rock types were assigned a 0.2
irreducible porosity present at deposition (Bethke et al., 2007). A 0.5 intercept of permeability
correlation with porosity was assigned. Therefore, rock properties in the model change with
burial depth. For instance, thermal conductivity changes with porosity and temperature.
Paleostratigraphic picks from the Alliance 19 ST2 in the study area were used to constrain the
timing of deposition for the model.
The sediment column was modeled without salt for comparative analysis of the net
thermal affect (Fig. 28). The sediment column without salt produces a constant geothermal
gradient of 31 ˚C/km. This value is higher than the measured geotherm (Leger, 1988; Jam,
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1968). However for the purpose of this study, basal heat flow of 50.16 mW/m2 (1.2 HFU) was
used because it reproduces the observed thermal regime around Gueydan Dome.

Figure 28: Reference simulation: No salt with a constant basal heat flow of 50.16 mW/m2
(1.2 HFU). White (0 ˚C), yellow (100 ˚C), and red (400 ˚C). Isotherms have a 25 ˚C (77 ˚F)
contour interval.

The numerical simulation for Gueydan Dome has a 1.4 km burial depth, 2 km diameter,
and 3.5 km height (Fig. 29). The model portrays the 75 ˚C isotherm over the crest of the dome,
representing a local geothermal gradient of 39.3 ˚C/km. The 75 ˚C isotherm is displaced upward
from 2 km to 1.4 km depth through the salt stock as a positive anomaly. The model creates a
regional gradient of 27.5 ˚C/km beginning at 6 km horizontally away from the dome.
Temperatures at the base of salt are 145 ˚C due to the wicking effect of the stock. Temperatures
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of specific interest to the Camerina A are between 4253 m and 4479 m. Figure 29 shows the 150
˚C isotherm downwell from 4.7 km to 5.5 km in depth.

Figure 29: 2D thermal model of salt with a 1.4 km burial, 2 km width, 3.5 km height (light
blue). White (0 ˚C), yellow (100 ˚C), and red (400 ˚C). Isotherms have a 25 ˚C contour interval.

Salt with a burial of 1.4 km, width of 2 km, and a height of 5.5 km, creates a positive
anomaly with a maximum temperature of 77 ˚C at the crest of the dome represented by a 40.7
˚C/km gradient (Fig. 30). The 75 ˚C isotherm upwells locally from 2.1 to 1.3 km depth.
125 ˚C isotherm is generally flat through the dome. The 150 ˚C isotherm demonstrates a
slightly negative anomaly, but is generally flat.
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The

Figure 30: 2D thermal model of detached salt buried 1.4 km with a 2 km width, 5.5 km
height (light blue). White (0 ˚C), yellow (100 ˚C), and red (400 ˚C). Isotherms have a 25 ˚C
contour interval.

Due to a lack of seismic data it is not known if the Gueydan salt dome is attached to
Louann Salt or not. Therefore, a model of attached salt was generated. Salt with a 1.4 km burial,
2 km width, 5.5 km height, and 1 km thick horizontal salt layer between 7 and 8 km depth
creates a positive anomaly with a maximum temperature of 78 ˚C at the crest of the dome (Fig.
31). The 75 ˚C isotherm rises from 2.1 km to 1.2 km, creating a localized geothermal gradient of
41.4 ˚C/km. A numerical simulation with the dome connected to basal salt produces temperature
values similar to well log data for the Camerina A at depths between 4253 and 4479 m (Figs. 21
and 30).
43

Figure 31: 2D thermal model of attached salt buried 1.4 km with a 2 km width and 5.5
km height, horizontal salt layer between 7 and 8 km depth (light blue). White (0 ˚C), yellow (100
˚C), and red (400 ˚C). Isotherms have a 25 ˚C contour interval.

The 3 km burial model creates a crestal temperature of 126 ˚C representing a 35.3 ˚C/km
gradient (Fig. 32). This burial depth of salt produces acceptable geothermal brine temperatures
of at least 100 ˚C at the crest. Comparing this thermal anomaly to the model without salt, the net
increase in temperature is 13.5 ˚C at a 3 km depth.
The 4 km buried dome portrays 154 ˚C isothermal at the crest, representing a 33.5 ˚C/km
geothermal gradient (Fig. 33). This crestal temperature is sufficient for geothermal production
and is 15 ˚C hotter at 4 km than the model without salt (Fig. 28).
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Figure 32: 2D thermal model of detached salt buried 3 km with a 2 km width and 3.5 km
height (light blue). White (0 ˚C), yellow (100 ˚C), and red (400 ˚C). Isotherms have a 25 ˚C
contour interval.

Salt with a 10 km width and 4 km burial depth creates a positive anomaly represented by
a 32.8 ˚C/km geothermal gradient at 4 km depth (Fig. 34). The relatively large areal extent of
the anomaly makes this size and configuration the best scenario for geothermal production out of
the models generated.
In summary, as the height of salt increases so does the geothermal gradient at the crest of
the dome. Another observation was as salt burial increases, geothermal gradients at the crest
decrease. Also attached domes created higher geothermal gradients at the crest than detached
domes. Geothermal gradients at the top of the crest decrease as the diameter of salt stocks
increase, however the areal extent of the anomaly increases.
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Figure 33: 2D thermal model of detached salt with a 4 km burial, 2 km width, and 3.5 km
height (light blue). White (0 ˚C), yellow (100 ˚C), and red (400 ˚C). Isotherms have a 25 ˚C
contour interval.

Figure 35 shows computed temperature at the crest of various domes as well as the
difference in temperature (ΔT) at the crest when compared to the model without salt. ΔT can be
related to upwelling of isotherms. For example, a ΔT of 14.6 C implies an upwelling of
isotherms by 0.65 km for the regional temperature gradient in the study area. Therefore, drilling
depths to reach a particular temperature are reduced by 0.65 km over the crest of the dome. Salt
domes buried to 3 km create a larger positive thermal anomaly (ΔT) than domes buried to 1.4 or
4 km (Fig. 35). The contrast in thermal conductivity between salt and other sediments decreases
with increasing depth of burial so the lower anomaly at deeper burial depths was expected. A
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possible explanation for the smaller temperature anomaly predicted by the model for the 1.4 km
buried dome is loss of heat to the surface (Mello et al., 1995). Mellow et al. (1995) showed that
salt domes that penetrate to the surface rapidly cool the surrounding sediments. Calculations for
the Gueydan Dome model show that regional temperatures are lower compared to model
calculations without salt presumably because of more efficient heat transport.

Figure 34: 2D thermal model of salt buried 4 km with a 10 km width and 3.5 km height
(light blue). White (0 ˚C), yellow (100 ˚C), and red (400 ˚C). Isotherms have a 25 ˚C contour
interval.
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Figure 35: Temperature at the crest and ΔT for salt dome models.
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Discussion
The Frio aged Camerina A sand would be the most geologically feasible sand for
geothermal energy production. The high geostatic ratio (~20 kPa/m), high net to gross (~79%),
high porosity, and sufficient temperatures (~142 ˚C) make the Camerina A the best option for
sands penetrated by well bores in place for the Gueydan area. The Camerina A benefits from
being in geopressure in two ways. The top of geopressure creates higher geothermal gradients in
the Camerina A which results in slightly higher temperatures for the sand than if it were
hydrostatically pressured. Also, the high pressures can create high water flow rates into the well
bore and maintain better reservoir fluid yields due to high porosity and permeability.
The R.H. LeBlanc 2 ST2 would be the most geologically feasible wellsite for a
geothermal-geopressured prospect in the study area. The R.H. LeBlanc 2 ST2 penetrates the
Camerina on a local structural high and contains one of the highest gross sand thicknesses at 106
m and a high net to gross sand percentage of 86 % calculated from a 15 mV cutoff and 92 %
using a gamma ray Vshale calculator. Log derived porosity curve values for the LeJune 5 ST
range from 29 and 31 percent. The high porosity values are expected due to geopressure and
undercompaction.
Recent sensitivity analysis by Griggs (2005), found that geothermal aquifers with bulk
volumes of 1 km3 produce generally positive economic results. Therefore, the prospect
considered in this study is not economic based on current studies. The possibility exists for the
sand to be connected to deeper brine bearing units by normal faulting acting as conduits of
upward fluid flow. A few of the abnormally high pressure values and elevated temperatures
along the steeply dipping north and south edges to structure that run east and west may be
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attributed to faults. The main risk associated with the prospect is compartmentalization inferred
from a lack of a linear correlation of pressure verses depth. Another risk includes stratigraphic
pinch outs. For example, the H.M. Hair EST No. 1 well displays a SP response for the Camerina
A of only 66% net sand, which is potentially due to shale deposition between distributary
channels. A limitation of the study was the use of spontaneous potential curve for determining
sand to shale ratio due to a lack of gamma ray logs.
In light of the formation temperatures in the Camerina A, a dual-fluid binary cycle
featuring a heat recuperator would be the most appropriate plant (Tester et al., 2006). An
integral aspect to the prospect is quantifying flow rates out of the well bore into a binary plant for
establishing baseload power. Figure 38 shows net electrical power generation values, flow rates,
and brine temperature.

Figure 36: MW(e) vs. flow rate (kg/s) for various brine temperatures. Modified from Griggs
(2004).
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The predicted overall power generated by the Camerina A prospect cannot be determined
due to a lack of established flow rates for the reservoir. Economic sensitivity analysis (Table 3)
implies that installation and operating cost is a reflection of temperature and flow rate and has a
large variance in pricing for the given scenarios.

Table 3: Flow rate vs. net MW(e). Modified from Griggs (2004).

Dissolved methane can also be a contributing economic factor. It has been estimated
that the geopressured geothermal zone in Texas and Louisiana contains an estimated 24,000 to
105,000 quadrillion cubic feet of methane. One quad is roughly equivalent to the amount of
energy in a trillion cubic feet of gas. The LeJune 1 ST2 flowed gas at 10 Mcf a day for 38
months and then produced water (Fig. 37). Gas flow rate does not directly translate to brine
production rate, however the decline curve prior to watering out implies high permeability in the
reservoir as well as possible hydrologic connection to a larger reservoir (White, personal
communication, 2009).
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Watering out

Figure 37: LeJune 1 ST2 production curve.

For comparison, the Pleasant Bayou No. 2 geopressured-geothermal prospect in Brazoria
County, Texas produced 1.4 MMstb of water, and 39.2 MMscf of gas from November 1989 to
May 1990 (Chacko et al., 1998). The reservoir was a Frio (Oligocene) aged sandstone buried to
around 5 km depth with at brine temperature of 143.3 ˚C. The sand was perforated over a 17 m
interval. The water production was linked to a 1 MW binary-cycle power plant that produced
3,445 MWh of electricity.
A second purpose of the research was to determine the impact of the thermal anomaly
generated by the Gueydan salt dome on geothermal energy production. Elevated temperatures
at the crest of the dome due to conductive salt are too low for geothermal power generation. The
Camerina A sand of Southeast Gueydan field does not benefit from the thermal anomaly
produced from the Gueydan salt dome due to the depth of salt burial and the depth of the sand.
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The Camerina A is buried to a depth along the Gueydan dome where there is a negative impact
due to regionally depressed isotherms from the temperature wicking effect of salt. Bottom hole
temperature data showed that the Gueydan dome at a burial depth of 1475 m, displayed
approximately a 9 ˚C/km increase in the thermal gradient over the crest compared to 3 km off the
flanks. Along the flanks above geopressure the thermal gradient averages 22.8 ˚C/km. At the
crest of the dome gradients average 32 ˚C/km. The Welsh salt dome buried to approximately 2
km depth displays a thermal high over the crest (Bennett and Hanor, 1987). A temperature depth
slice at 2 km shows temperatures at the crest are 10 to 15 ˚C warmer than temperatures at the
same depth 6 to 7 km away from the dome (Bennett and Hanor, 1987)
Gradients in the Camerina A sand do not show a trend with distance from the dome and
instead they are highly variable. Localized thermal anomalies are seen in the 4.3 km depth slice
(Fig. 21). Similar variable temperatures are seen in the Bay Junop salt dome of Terrebonne
Parish, Louisiana, which is comparable to Gueydan dome in burial depth and geometry (Fig. 43).
The Bay Junop salt dome is buried to 1.3 km. A 4270 m depth slice of temperature around the
Bay Junop dome demonstrates that temperature contours do not necessarily conform to the
outline of the dome.
There appears to be a correlation between structural highs and higher temperatures in the
study area at Gueydan dome (Fig. 21). A number of mechanisms have been proposed for the
high temperatures at structural highs. Thermal halos are associated with structural highs in
overpressure Kumar (1977). The local anomaly could be due to a deeper buried salt ridge.
Local variations in temperature could also be due to lithologic changes. Bodner and Sharp
(1988) showed that positive thermal anomalies can be created by forced convection of fluids.
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Pfieffer and Sharp (1989) suggested fluid flow up growth faults can create elevated isotherms
(Fig. 39). Periodic expulsion of geopressured fluids can increase temperatures in overlying
sediments by 5 to 20 ˚C (Roberts and Nunn, 1994). Modeling suggests these temperature
anomalies are reduced to less than half their original values in 300 years (Roberts and Nunn,
1994). Therefore, localized anomalies could be the result of geologically relatively recent events
(Roberts and Nunn, 1994).

Figure 38: Bay Junop salt dome isotherms at a depth slice of 4270 m (14,000 ft). The dotted
line represents outlines of salt at 5,000 and 14,000 ft. Isotherms contour interval is 10 ˚F.
Modified from Kumar (1989).
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Temperature gradients derived from well logs are approximately 32 ˚C/km at the crest of
the dome. Results from modeling salt at a 1.4 km (4,593 ft) burial depth produced higher
gradients at the crest of the dome with 34.4, 36.6, and 39.3 ˚C/km for the 3.5 km tall dome, 5.5
km tall detached dome, and 5.5km attached diapirs respectively. Possibilities for the relatively

Figure 39: Fluid flow up growth faults elevating isotherms. Modified from Pfieffer and Sharp
(1989).

low positive thermal anomaly from the well log data are downwelling of cooler denser
fluids from the top of the dome (Leger, 1988), low thermal conductivity and insulation by an
anhydrite cap rock, or noisy bottom hole temperature data.
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Assuming a minimum temperature of 100 ˚C is needed for binary power generation and a
6% decrease in brine temperature from static aquifer conditions to the well head, the minimum in
situ brine temperature needed is 107 ˚C. Numerical modeling of the sediment column, without
salt, reached 107 ˚C at 2.85 km, represented by a geothermal gradient of 30.5 ˚C/km. The model
containing salt at a 3 km burial depth reached a temperature of 107 ˚C at 2.48 km. However,
considering the model consistently overestimated geothermal gradients at the top of the dome
and off the flanks, one would expect the burial depth might need to be deeper than 3 km.
Data from numerical modeling suggests positive anomalies generated by salt can produce
temperatures needed for binary power plant production at significantly shallower depths (Fig.
35). The impact of shallower depths allows for shallower wells, which improves the economics
for drilling costs. Modeling results indicate isotherms associated with the positive anomaly on
top of the dome are regionally depressed out to 10 km away from the diapir. This is evident
when compared to geothermal gradients in the model without salt. Modeling demonstrated a
regional geothermal gradient of 27.5 ˚C/km, 6 km away from the diaper, which is a 3 ˚C/km drop
in gradient when compared to the model without salt (Fig. 30). This is due to more efficient
vertical heat transport by salt.
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Conclusions
Salt domes have potential to act as a benefit to geothermal production. However, the
Gueydan salt dome does not contain the optimum burial depth to elevate temperatures of
subsurface brines within the appropriate range for geothermal production. Instead, temperatures
are slightly lower due to the dome’s wicking effect on temperature. The temperature regime of
the Camerina A appears to be primarily influenced by local structure and geopressure rather than
the proximity to salt. The thermal anomaly associated with geopressure is an advantage in South
Louisiana where geothermal gradients are increased significantly. Another advantage to
geopressure as a geothermal resource is the generally high porosities and permeabilities of the
reservoir rock. Shale dewatering could add to reserves and reduce the decline in bottom hole
pressure. However, a significant decline in reservoir properties is expected after production is
initiated.
Bulk volumes for the Camerina A do not meet initial suggested requirements for bulk
volume at a single well site of 1.05 km3. However, considering the reservoir is a water drive
system along with the high flow rates of the production curve there is the possibility that the sand
could be connected to a larger reservoir and P10 estimates could be increased significantly. The
Southeast Gueydan field still has potential for being an economic site for geopressuredgeothermal energy if the older Miogyp sand was added to the equation. However, hydrocarbon
production from the sand currently restricts use of the reservoir for geothermal purposes. The
heat energy estimates from the wells in the study area range between 14,781 and 60,047 kJ.
Through the advancement in technology of binary cycle power plants, electrical
generation in these low temperature settings can occur in more locations due to a drop in
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minimum required bulk volume Griggs (2004). Future work for this particular study area could
involve modeling potential flow rates out of the geopressured Camerina A and extensive
economics for power plant facilities. Another area of future work could involve a detailed study
of potential subsidence rates from fluid extraction for the Camerina A sand of Southeast
Gueydan field. An area of future work could be investigating a dome with a burial depth around
3 km which numerical modeling suggests is the appropriate depth for geothermal energy
resources in the region. The Reddell Salt Dome in Evangeline Parish is buried to 3,770 m and
could be a potential site for geothermal energy with a wells drilled to the crest of the diapir.
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Appendix: Wells used in the study
API
17113000830000
17113212580000
17113014170000
17113213200000
17113004460000
17113203200000
17113209360000
17113212130000
17113211000000
17113206540000
17113004510000
17113207210000
17113211000000
17113215950000
17113220540000
17113201890000
17113213610000
17113013630000
17113208270000

Well
ALLIANCE TRUST CO.
MAGGIE B. LUSK
JOHN B BAKER ET AL
SOUTHWEST LOUISIANA LAND CO
SOUTHWEST LA LAND CO INC
SOUTHWEST LA LAND CO INC
U CAM RB SUA;LEJEUNE
RUBY HAIR LEBLANC
U MIOGYP RB SUA;D LEJEUNE
U CAM RA SUA;H M HAIR EST
H M HAIR JR
GORDON D RILEY ET AL
GORDON D RILEY ET AL
RUBIE HAIR LEBLANC ET AL
H G HARDEE
A T HAIR
12000 RA SUA;HARDEE
VERMILION PARISH SCHOOL
BOARD
U MIOGYP RA SUA;HARDEE

Well No.
19 ST-2
1
1
1
1
1
1
1
2-ALT
1
1
1 Reentry
1
2 ST2
1
1
1

T
11S
12S
12S
12S
12S
12S
12S
12S
12S
12S
12S
12S
12S
12S
12S
12S
12S

R
1W
1W
1W
1W
1W
1W
1W
1W
1W
1W
1W
1W
1W
1W
1W
1W
1W

Sec.
33
3
3
4
4
8
8
8
8
9
9
9
9
9
9
10
15

Long.
-92.47653637
-92.4583887
-92.45803434
-92.46822503
-92.46443623
-92.48243692
-92.48108798
-92.4800635
-92.48952282
-92.47293769
-92.475836
-92.46577446
-92.46563509
-92.47843538
-92.47380361
-92.45733687
-92.45566592

Lat.
30.03820592
30.02397685
30.03010412
30.02830626
30.02360608
30.01760658
30.01077356
30.01538325
30.0084448
30.01370431
30.0099062
30.01733558
30.01730653
30.01614266
30.01786033
30.01140457
30.00106503

1
4

12S
12S

1W
1W

16
17

-92.46733523
-92.48219447

29.99980461
30.00286863
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